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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-4, 8-11 rejected under 35 U.S.C. 102(b) as being anticipated by US 
20020133745 to Okin. 

3. Referring to claim 1 , 8, Okin discloses a processor that includes a mechanism for 
detecting soft errors comprising: 

a) instruction fetch unit for fetching an instruction; b) an instruction decoder for 
decoding the instruction (From paragraph 1 , "The microprocessor (22) is connected to 
external cache memory (32) and a main memory (34) that both hold data and program 
instructions to be executed by the microprocessor (22). Internally, the execution of 
program instructions is carried out by the CPU (24)."); 

c) duplication hardware for duplicating the instruction; d) a first execution unit for 
executing the instruction in a first execution cycle; e) the first execution unit executing 
the duplicated instruction in a second execution cycle; f) comparison hardware for 
comparing the results of the first execution cycle and the results of the second 
execution cycle; and g) a commit unit for committing one of the results when the results 
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are the same; and h) an exception unit for generating an exception (raising a fault) 
when the results are not the same (From paragraph 27, 28, "FIG. 3 is a flow chart 
showing an exemplary self-checking operation. Generally, the process involves starting 
in series both Thread A and Thread B at the same program location. The starts are 
separated temporally by the time between the beginning of execution and an I/O 
request generating event. For example, if Thread A begins execution, at some point in 
time, Thread A issues a read or write request external to the processor. At that point, 
Thread A is blocked and Thread B begins processing the same instructions that Thread 
A just processed. At some point in time thereafter, Thread B issues the same I/O 
request, if all the internal circuitry is performing properly. That is, there has been no 
effects on the processor by cosmic event, internal noise, or other defect. Once both 
threads have confirmed the same I/O request, the I/O request is issued externally. 
Thus, any I/O request issued is free of transient events and the decision areas of the 
processor have been verified to have acted consistently. Referring directly to the 
exemplary flow shown in FIG. 3, Thread A processes the program (step 200) until an 
I/O request is generated (step 202). Upon generation of the I/O request, Thread A is 
suspended (step 204) and Thread B processes the same section of the program (Step 
206). When Thread B reaches the point at which Thread A generated an I/O request, if 
all processor components are properly functioning, Thread B will generate an identical 
I/O request (step 208). Upon generation of the I/O request by Thread B (step 208), the 
self-checking component compares the I/O requests generated by Thread A and 
Thread B (step 21 0). If the I/O requests are the same (step 21 0), the I/O request has 
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been verified as error-free and can be issued externally (step,212). On the other hand, if 
the I/O requests do not match (step 210), it is clear that some intervening event caused 
an inconsistency. Thus, processing is suspended (step 214) and remedial action is 
taken. Dependent on circumstance, the remedial action may be reprocessing the 
program, returning an error, or the like."). 

4. Referring to claim 2, 9, Okin discloses the step of executing the instruction in a 
first execution cycle includes the step of storing the results of the first execution cycle 
(From paragraph 28, "Referring directly to the exemplary flow shown in FIG. 3, Thread 
A processes the program (step 200) until an I/O request is generated (step 202). Upon 
generation of the I/O request, Thread A is suspended (step 204) and Thread B 
processes the same section of the program (Step 206)."). 

5. Referring to claim 3, 10, Okin discloses the step of executing the instruction in 
the first execution cycle includes issuing the decoded instruction to a first execution unit; 
and wherein the step of executing the instruction in the second execution cycle includes 
issuing the decoded instruction to the first execution unit (From paragraph 27, "FIG. 3 is 
a flow chart showing an exemplary self-checking operation. Generally, the process 
involves starting in series both Thread A and Thread B at the same program location. 
The starts are separated temporally by the time between the beginning of execution and 
an I/O request generating event. For example, if Thread A begins execution, at some 
point in time, Thread A issues a read or write request external to the processor. At that 
point, Thread A is blocked and Thread B begins processing the same instructions that 
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Thread A just processed. At some point in time thereafter, Thread B issues the same 
I/O request, if all the internal circuitry is performing properly."). 

6. Referring to claim 4,11, Okin discloses the first execution unit is one of floating 
point unit, an integer unit, a arithmetic logic unit (ALU), a multimedia unit, and a branch 
unit (From paragraph 1 , "Computer processors comprise arithmetic, logic, and control 
circuitry that interpret and execute instructions from a computer program. "). 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 5, 6, 12, 13 rejected under 35 U.S.C. 103(a) as being unpatentable 
over US 20020133745 to Okin as applied to claim 1, 8 above, in further view of US 
6640313 to Quach. 

9. Referring to claim 5, 12, although Okin does not specifically disclose a control 
register that includes a bit for enabling the duplication hardware and comparison 
hardware, selectively enabling lockstep is known in the art. An example of this is shown 
by Quach, from line 60 of column 5, "For the disclosed embodiment of processor 100, 
PSR 180 includes a mode status bit (MSB) 184, which indicates whether processor 100 
is in HR mode or HP mode. For purposes of illustration, a value of one in MSB 184 
indicates that processor 100 is in HR mode, and a value of zero indicates that processor 
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100 is in HP mode." Further, from line 18 of column 4, "In HR mode, the issue module 
provides identical instructions to each of execution clusters and compares the results 
generated by each cluster to identify errors. In HP mode, the issue module provides 
instructions to the execution clusters independently, significantly increasing the 
processor's instruction throughput. The processor may be switched between HP and 
HR modes through explicit mode switch instructions or in response to certain mode 
switch events, e.g. issue of instructions from a memory region that is designated as 
UC." A person of ordinary skill in the art at the time of the invention would have been 
motivated to switch between such HP and HR modes because, as shown by Quach, "In 
HR mode, the issue module provides identical instructions to each of execution clusters 
and compares the results generated by each cluster to identify errors. In HP mode, the 
issue module provides instructions to the execution clusters independently, significantly 
increasing the processor's instruction throughput." 

10. Referring to claim 6, 13, Okin in view of Quach discloses the bit is set by one of 
user-programmed firmware and an operating system (From line 17 of column 8 of 
Quach, "The disclosed embodiment of processor 100 may switch between HR and HP 
modes in response to mode switch instructions (or instruction bundles) or on the 
occurrence of certain conditions, e.g. issue of an instruction from a region of memory 
designated as UC. In the following discussion, S_HR represents one or more 
instructions that switch processor 100 from HP to HR mode ("HP-to-HR mode switch"), 
and S_HP represents one or more instructions that switch processor 100 from HR to HP 
mode ("HR-to-HP mode switch"). Mode switch instructions may be scheduled through 
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an application, e.g. by a linker, following compilation, by a firmware routine, by the 
operating system (OS) code or some combination of these codes."). 

11. Claims 14-19 rejected under 35 U.S.C. 103(a) as being unpatentable over US 
20020133745 to Okin in view of US 6640313 to Quach. 

12. Referring to claim 14, 17, Okin discloses a method an error detection mechanism 
that employs alternating threads (See above, abstract.). 

Although Okin does not specifically disclose selectively enabling by a) 
maintaining a control register that includes an error detection enable bit; b) setting the 
error detection enable bit to enable the error detection mechanism; and c) clearing the 
error detection enable bit to disable the error detection mechanism, this is known in the 
art. An example of this is shown by Quach, from line 60 of column 5, "For the disclosed 
embodiment of processor 100, PSR 180 includes a mode status bit (MSB) 184, which 
indicates whether processor 100 is in HR mode or HP mode. For purposes of 
illustration, a value of one in MSB 184 indicates that processor 100 is in HR mode, and 
a value of zero indicates that processor 100 is in HP mode." Further, from line 18 of 
column 4, "In HR mode, the issue module provides identical instructions to each of 
execution clusters and compares the results generated by each cluster to identify 
errors. In HP mode, the issue module provides instructions to the execution clusters 
independently, significantly increasing the processor's instruction throughput. The 
processor may be switched between HP and HR modes through explicit mode switch 
instructions or in response to certain mode switch events, e.g. issue of instructions from 
a memory region that is designated as UC." A person of ordinary skill in the art at the 



Application/Control Number: 10/714,258 Page 8 

Art Unit: 2114 

time of the invention would have been motivated to switch between such HP and HR 
modes because, as shown by Quach, "In HR mode, the issue module provides identical 
instructions to each of execution clusters and compares the results generated by each 
cluster to identify errors. In HP mode, the issue module provides instructions to the 
execution clusters independently, significantly increasing the processor's instruction 
throughput." 

1 3. Referring to claim 1 5, 1 8, Okin in view of Quach discloses the step of setting the 
error detection enable bit to enable the error detection mechanism includes one of a 
user-programmed firmware setting the error detection enable bit to enable the error 
detection mechanism; an operating system setting the error detection enable bit to 
enable the error detection mechanism; and an application setting the error detection 
enable bit to enable the error detection mechanism; and wherein the step of clearing the 
error detection enable bit to disable the error detection mechanism includes one of a 
user-programmed firmware clearing the error detection enable bit to enable the error 
detection mechanism; an operating system setting clearing the error detection enable 
bit to enable the error detection mechanism; and an application clearing the error 
detection enable bit to enable the error detection mechanism (From line 17 of column 8 
of Quach, "The disclosed embodiment of processor 100 may switch between HR and 
HP modes in response to mode switch instructions (or instruction bundles) or on the 
occurrence of certain conditions, e.g. issue of an instruction from a region of memory 
designated as UC. In the following discussion, S_HR represents one or more 
instructions that switch processor 100 from HP to HR mode ("HP-to-HR mode switch"), 
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and S_HP represents one or more instructions that switch processor 100 from HR to HP 
mode ("HR-to-HP mode switch"). Mode switch instructions may be scheduled through 
an application, e.g. by a linker, following compilation, by a firmware routine, by the 
operating system (OS) code or some combination of these codes."). 
14. Referring to claim 16, 19, Okin in view of Quach discloses the error detection 
mechanism is enabled for a portion of critical code that includes a first instruction and a 
last instruction; wherein the step of setting the error detection enable bit to enable the 
error detection mechanism includes the step of setting the error detection enable bit to 
enable the error detection mechanism prior to the execution of the first instruction of the 
critical portion of code; and wherein clearing the error detection enable bit to disable the 
error detection mechanism includes clearing the error detection enable bit to disable the 
error detection mechanism after the execution of the last instruction of the critical 
portion of code (From line 17 of column 8 of Quach, "The disclosed embodiment of 
processor 100 may switch between HR and HP modes in response to mode switch 
instructions (or instruction bundles) or on the occurrence of certain conditions, e.g. issue 
of an instruction from a region of memory designated as UC. In the following discussion, 
S_HR represents one or more instructions that switch processor 1 00 from HP to HR 
mode ("HP-to-HR mode switch"), and S_HP represents one or more instructions that 
switch processor 100 from HR to HP mode ("HR-to-HP mode switch"). Mode switch 
instructions may be scheduled through an application, e.g. by a linker, following 
compilation, by a firmware routine, by the operating system (OS) code or some 
combination of these codes."). 
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Conclusion 



1 5. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. See notice of references cited. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Gabriel L. Chu whose telephone number is (571) 272- 
3656. The examiner can normally be reached on weekdays between 8:30 AM and 5:00 
PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Scott Baderman can be reached on (571) 272-3644. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-91 99 (IN USA OR CANADA) or 571-272-1000. 
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